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Abstract
The Walk Away Specimen Processor (WASP) is a revolutionary device created to assist
microbiologists with efficiency and automation in a clinical setting. The principle of the device is
to manually streak a variety of patient specimens onto their predetermined forms of media, then
move to individual incubators with digital images taken at varying times. In theory this should
improve the turn-around-time (TAT) of laboratory testing as well as the culture yield from these
specimens compared to manual preparation. This research will primarily focus on the specimens
selected for throat screens, although many different specimen types can be loaded on the WASP.
I hypothesize that the WASP implementation will improve culture yield of the throat screen
compared to the manual set up.

Introduction
The Walk Away Specimen Processor (WASP) was designed to plate a variety of
specimen types. It utilizes two robotic arms in order to assemble the plate. The first robot moves
specimens and plated media and takes specimens to the decapping device, while the second robot
does the actual inoculation and plate streaking (Bourbeau & Swartz, 2009). There are also
several barcode readers placed in the WASP system as well as printers used for labeling agar
plates with patient identifiers. There are currently only a few types of specimens that can be
plated via the WASP and those include Vacutainer, UriSwab™, and ESwab™ tubes. An
example of a WASP allowed is the ESwab pictured in Image 1, while the sample in Image 2 is
something that would have to be manually streaked.
For the purpose of this study, only one type of specimen was evaluated and that was
completed throat screen results from patients. Throat screens are plated to search primarily for

Group A Streptococci (Centers for Disease Control and Prevention, 2006). These microbes have
a characteristic beta hemolysis clearing around them, signifying a positive screen. A negative
screen would lack this clearing. These would both be determined by the medical laboratory
scientist/ microbiologist. Confirmatory testing includes the Strep Grouping Kit™
(ThermoFisher, 2011), see Image 5.
The comparison between streaking and plating methods via the WASP and manual
technologist set ups is the basis of this research. Referencing the images below, Image 3
identifies manual streaking while Image 4 showcases the WASP streaking. To begin, manual
aseptic streaking techniques are taught in either a four quadrant or three quadrant patterns. At the
location of the data collection, Northwestern Memorial Hospital, streaking is done in three
quadrants. First the sample is picked up and spread over one quarter of the agar media, spread in
a rapid back and forth motion. If using a metal loop, then flame in-between streaks, otherwise
turn the plate and repeat the streaking motion two more times in separate quarters (Sanders,
2012). During the final one, continue the streak into the center of the agar plate, reference Figure
3 for a visualization. WASP streaking methods are similar in that they follow the same three
quadrant pattern and utilize the same aseptic streaking loops. The WASP also has various loop
options available and has sensors in place to verify which loop is needed for each specimen
(Bourbeau & Swartz, 2009). Evaluation of each streaking methodology is the basis for
comparison of culture yield in each sample type, as well as the quality of each plated sample.

Materials and Methods
The general outline of this research began with collecting data on the total number of
throat screens ordered from physicians on the patient population at Northwestern Memorial

Hospital in downtown Chicago during the period of January of 2017 to December of 2018. The
total number of screens ordered from January 2017 to November 2017 were evaluated from a
manual streaking of the sample and split into either the positive or negative category. For the
purpose of identifying the most common type of bacterial organism causing pharyngitis, the
positive label was given if Group A Streptococcus microorganisms were identified on the
corresponding agar plates. These results were then sorted into the “pre” category on a data
analysis table. The total number of screens ordered from December of 2017 to December 2018
were evaluated from the WASP streaking device and also seperated into either a positive or
negative category, as determined from the presence of Group A Streptococcus organisms. These
results were then sorted into the “post” category on a data analysis table. After all the samples
were tested and verified, a positive rate was determined from the number of positives seen in
each sample population, to compare between the pre and post specimens.
In order to have access to all of these patient records as a part of the hospitals laboratory
information system or LIS was essential. An organizations LIS enhances clinical care processes
and improves quality, and when linked with other clinical information systems such as
Computerized Physician Order Entry and Electronic Medical Record, healthcare quality
improvement is further supported (Harrison & McDowell, 2008).

Results
For the specimens collected and evaluated utilizing the manual streaking method there
were a total of 7,904 throughout the entire eleven-month period. Out of this total, only 1,052
were identified as positive, leading to a positive rate of 13.31% and an average positive result of
about 95 specimens per month. The samples collected and evaluated utilizing the automated

streaking method resulted in 11,234 in total for the entire thirteen-month period. Out of this total
only 1,483 were labelled as positive, leading to a positive rate of 13.20% and an average positive
result of about 114 specimens a month. This information is also displayed in Table 1 below.

Table 1: Summary of total plates seen per category in addition to averages of each year analyzed.

Total Throat screen Total positives

Average pos/month

Average Pos rate

cultures
Pre wasp

7, 904

1, 052

95

13.31%

Post wasp

11, 234

1, 483

114

13.20%

As it is also present in the Table 1 above, it is shown that while there was a greater
volume of throat screens ordered in the latter year and therefore a greater number of positive and
negative outcomes, the complete positive percentage actually decreased. When compared on a
month by month basis, the results do present with some fluctuation; however, the overall value is
what will be analyzed in the long-term examination of WASP impact on hospital microbiology
laboratories.

Discussion
The initial analysis of the data yield results that are very close in value. As previously
discussed, there was a higher volume of specimen seen in the post-WASP months, yet the overall
similarity of the results is indicative of a trend in the corresponding sets of data. This is
illustrated in the following Figures 1 and 2. This can also be corresponded to Images 3 and 4 in
terms of streaking pattern and total culture yield. Since the data shows such consistencies in

regards to the amount of positive infections determined, it is able to be drawn that the WASP
streaking method does not limit or inhibit the growth of any bacterium and is comparable to
manual methods. The determination of turn-around-time cannot be determined at this time due to
the fact that the entire study has not completed yet and is ongoing.
There are many variables at play in a clinical laboratory that can affect sample’s
particular culture yield and colony quality. Things to take into account include the quality of the
patient sample, culture media used, sample decontamination, temperature/ atmospheric control,
incubation time, and collection and transportation time. For certain specimens there is a criterion
that must be met to allow the sample to even be tested, throat screens do not have any special
requirements, however. This is also the case for the sample decontamination point since that is
only done in patients suspected of having a mycobacterial infection. The types of media that can
be used for organism growth include nonselective, selective, enriched, and/or differential medias,
but the three most common set up types are sheep blood agar (SBA), chocolate (Choc), and
MacConkey (MAC). Temperature and atmospheric controls are also usually set up to standard
conditions, but the type of bacteria that is causing a potential infection might fail to thrive if not
in the proper aerophilic or microaerophilic conditions.
Speaking generally, Streptococcus species can be identified due to their beta-hemolytic
characteristic as well as through a strep-typing kit (ThermoFisher, 2011) as seen in Image 5. The
exact grouping of these Streptococcus species is through the strep-typing kit and/or an automated
bacterial detecting analyzer. The types of Streptococcus groups that can be tested for in the
typing kit include group A, B, C, D, F, and G. The most common culprit of positive throat
screens, which is a diagnosis of pharyngitis, is Streptococcus pyogenes; a group A strep. There
are certain instances where a different grouping can be responsible for this infection. There is

actually a 15% prevalence for group C beta-hemolytic organisms being identified in pharyngitis
diagnoses (Shah, Centor, & Jennings, 2006). While this is taught in lectures to prospective
microbiologists, observing it in a hospital environment offers insight and firsthand experience in
the diagnostic process.

Figure 1: Comparison of Positive results on Pre and Post WASP specimens
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Figure 2: Comparison of Negative results on Pre and Post WASP specimens
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Figure 3: Comparison of Positive Rate as a percentage of Pre and Post WASP specimens
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Conclusion
In conclusion, the implementation of the Walk Away Specimen Processor is a valuable
addition to any hospital microbiology laboratory. It vastly improves setting up the specimens and
makes the lab incredibly more efficient and saves time and space in the lab. All of this comes
from firsthand experience working with the WASP in Northwestern Memorial’s microbiology
laboratory, as well as comparing the pre and post specimens. Throat screens take time to analyze
as it is, not to mention the process of setting up the plate and all of the clerical error that can
occur in the steps between receiving the specimen, incubating the plate, and checking the growth
at both eighteen and twenty-four-hour increments. As previously mentioned, while overall
culture yield and quality have been assessed for throat screens in this study, not all specimen
types were analyzed since this research is still ongoing and more specific considerations and
analysis will be performed to determine the significance of these results. The WASP device is a
technology that no one imagined would ever exist, it is a benefit to the laboratory technologists

as well as patient results, and it has been an honor to have the opportunity to participate in this
research.
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